Environmental Health

nal of the National Institute of
Envi nnnnnn tal Health Sciences

ehponline.org

Phosphorylation of p53 Protein in A549
Human Pulmonary Epithelial Cells Exposed to
Asbestos Fibers

Masato Matsuoka, Hideki Igisu, and Yasuo Morimoto
doi:10.1289/ehp.5945 (available at http://dx.doi.org/)
Online 21 November 2002

The National Institute of Environmental Health Sciences
National Institutes of Health
Department of Health and Human Services



Revised/5945ART

Phosphorylation of p53 Protein in A549 Human Pulmonary Epithelial Cells

Exposed to Asbestos Fibers

Masato Matsuoka,! Hideki Igisu,! and Yasuo Morimoto?

Department of !Environmental Toxicology, and 2Occupational Pneumology, Institute of
Industrial Ecological Sciences, University of Occupational and Environmental Health,

Kitakyushu, Japan

Address correspondence to: Masato Matsuoka
Department of Environmental Toxicology, Institute of Industrial Ecological Sciences,
University of Occupational and Environmental Health, 1-1 Iseigaoka, Yahatanishi-ku,
Kitakyushu 807-8555, Japan.

Telephone: +81-93-691-7404.

Fax: +81-93-692-4790.

E-mail: masatomm@med.uoeh-u.ac.jp



Running title: Phosphorylation of p53 protein by asbestos fibers

Key words: p53, SerlS, phosphorylation, chrysotile, crocidolite, U0126, SB203580,

wortmannin, reactive oxygen species, A549 cells.

Acknowledgements and grant information: This work was supported in part by a Grant-
in-Aid for Scientific Research (C) from the Ministry of Education, Culture, Sports, Science and

Technology of Japan.

Abbreviations: PIKK, phosphatidylinositol 3-kinase related kinase; DNA-PK, DNA-
activated protein kinase; ATM, ataxia telangiectasia mutated; ERK, extracellular signal-regulated
protein kinase; MAPK, mitogen-activated protein kinase; DMSO, dimethyl sulfoxide; DSBs,

double-strand breaks.



Outline of manuscript section headers:
Abstract
Introduction
Materials and Methods
Preparation of asbestos fibers
Cell culture and treatments
Western immunoblotting
Immunoprecipitation-Western immunoblotting
Results
Accumulation of p53 phosphorylated at Ser15 and p53 protein by asbestos exposure
Phosphorylation of serine residues in pS3 protein
Effects of MAPK inhibitors on Ser15 phosphorylation in p53 protein
Effects of wortmannin on Ser15 phosphorylation in P53 protein
Effects of catalase and N-acetylcysteine on Serl5 phosphorylation in P53 protein
Discussion
References

Figure legends



Abstract

We examined effects of asbestos exposure on the phosphorylation of p53 protein in human
pulmonary epithelial type II cells (A549) which express wild-type pS3. In cells exposed to two
different types of asbestos, chrysotile (~1-6% iron content) and crocidolite (~27% iron content)
fibers, at the doses of 1, 5 and 10 ug/cm? for 24 hr, the levels of p53 phosphorylated at Serl5
and p53 protein were correlated with the dose. On a per weight basis, chrysotile was more
potent to induce Serl5 phosphorylation and accumulation of p53 protein than crocidolite.
Following to the exposure to 10 pg/cm? chrysotile, the levels of p53 phosphorylated at Serl5
and p53 protein increased after 18 hr. Among serines in pS3 protein immunoprecipitated from
A549 cells treated with chrysotile, only Serl5 was phosphorylated markedly. In contrast, no
clear phosphorylation was observed at Ser6, Ser9, Ser20, Ser37, Ser46 and Ser392. Blocking
of extracellular signal-regulated protein kinase pathway with U0126 or inhibition of p38 activity
with SB203580 did not suppress chrysotile-induced Ser15 phosphorylation. On the other
hand, treatment with wortmannin, an inhibitor of DNA-activated protein kinase and ataxia
telangiectasia mutated, suppressed both chrysotile-induced Serl5 phosphorylation and
accumulation of p53 protein. Treatment with either catalase or N-acetylcysteine failed to
suppress chrysotile-induced Ser15 phosphorylation, suggesting that reactive oxygen species do
not seem to play a major role in the phosphorylation of p53 protein. The present results
showed that asbestos, particularly chrysotile, induces phosphorylation of p53 protein at Ser15

in A549 cells depending on a DNA-damage signaling pathway.





